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(54) ELASTOMER COMPOSITION AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an elastomer composition having a good processability, and 
improved with high heat generating property and breaking characteristics. 

SOLUTION: This elastomer composition contains (A) 100 pts. wt elastomer and (B) 0.1-150 pt wt. carbon 
nanotube. 
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* NOTICES * 

JPO and NCPI are not responsible for anydamages caused by the use of this translation. 
t.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
[Claim 1] 

(A) The elastomer constituent characterized by carrying out 0.1-150 weight section content of 
the (B) carbon nanotube to the elastomer 100 weight section. 
[Claim 2] 

(A) The elastomer constituent according to claim 1 whose elastomer is at least one sort chosen 
from the group of natural rubber, synthetic rubber, and thermoplastic elastomer 

[Claim 3] 

The elastomer constituent according to claim 2 whose synthetic rubber is at least one sort 

chosen from the group of butadiene rubber, styrene-butadiene rubber, acrylonitrile-butadiene 

rubber, polyisoprene rubber, isobutylene isoprene rubber, acrylic rubber, ethylene-propylene 

rubber, ethylene propylene diene rubber, silicone rubber, a fluororubber, and high styrene rubber 
[Claim 4] 

(B) The elastomer constituent according to claim 1 to 3 whose carbon nanotube is a sea urchin 
mold carbon nanotube. 

[Claim 5] 

The manufacture approach of an elastomer constituent including the process which mixes 
natural rubber latex, and/or an emulsion-polymerization rubber solution and carbon nanotube 
drainage system dispersion liquid to homogeneity, and the process which carries out 
co-coagulation of the mixed liquor. 
[Claim 6] 

The manufacture approach of an elastomer constituent including the process which mixes to 
homogeneity the elastomer distributed to the solution polymerization elastomer solution and/or 
the solvent, and carbon nanotube dispersion liquid, and the process which carries out 
desolventization of the mixed liquor. 
[Claim 7] 

(B) The manufacture approach of an elastomer constituent according to claim 5 to 6 that a 
carbon nanotube is a sea urchin mold carbon nanotube. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
5 [0001] 

[Field of the Invention] 

This invention relates to an elastomer constituent and its manufacture approach. It is related 
with the elastomer constituent which has good workability and was excellent in a destructive 
property and high febrility by using a carbon nanotube instead of and its manufacture approach 
10 in more detail, [carbon black ] 
[0002] 

[Description of the Prior Art] 

Conjugated diene system rubber equipped with workability, high febrility, and a high destructive 
property is desired as a rubber ingredient for high performance tires with the improvement 
15 demand of stability to an automobile in recent years. Usually, although it is common to make 
[many] the amount of fillers in order to make it high febrility, there is a problem on which 
lowering and workability of a destructive property get worse in this case. 
[0003] 

[Problem(s) to be Solved by the Invention] 
20 Using elastomer components, such as natural rubber and polybutadiene rubber, this invention 
has good workability and is to offer the elastomer constituent excellent in a destructive 
property and high febrility. 
[0004] 

[Means for Solving the Problem] 
25 This invention relates to the elastomer constituent characterized by carrying out 0.1-150 
weight section content of the (B) carbon nanotube to the (A) elastomer 100 weight section. 
Here, as a (A) elastomer, at least one sort chosen from the group of natural rubber, synthetic 
rubber, and thermoplastic elastomer is mentioned. 

Moreover, as the above-mentioned synthetic rubber, at least one sort chosen from the group of 
30 butadiene rubber, styrene-butadiene rubber, acrylonitrile-butadiene rubber, polyisoprene rubber, 
isobutylene isoprene rubber, acrylic rubber, ethylene-propylene rubber, ethylene propylene 
diene rubber, silicone rubber, a fluororubber, and high styrene rubber is desirable. 
Moreover, as the above-mentioned thermoplastic elastomer, at least one sort chosen from the 
group of 1, 2-syndiotactic polybutadiene, a hydrogenation diene system (**) polymer, and a 
35 block copolymer is desirable. 

The elastomer constituent of this invention can be obtained by the manufacture approach 
including the process which mixes natural rubber latex, and/or an emulsion-polymerization 
rubber solution and carbon nanotube drainage system dispersion liquid to homogeneity, and the 
process which carries out co-coagulation of the mixed liquor. 
40 Moreover, the elastomer constituent of this invention can be obtained by the manufacture 
approach including the process which mixes to homogeneity the elastomer distributed to the 
solution polymerization elastomer solution and/or the solvent (dissolution), and carbon 
nanotube dispersion liquid, and the process which carries out desolventization of the mixed 
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liquor. 

As the above-mentioned (B) carbon nanotube used for the above elastomer constituent and its 
manufacture approach of this invention, a sea urchin mold carbon nanotube is desirable. 
[0005] 

[The desirable operation gestalt of invention] 

(A) As an elastomer, at least one sort chosen from the group of natural rubber, synthetic rubber, 
and thermoplastic elastomer is mentioned. 

Among these, as the above-mentioned synthetic rubber, at least one sort chosen from the 
group of butadiene rubber, styrene-butadiene rubber, acrylonrtrile-butadiene rubber, 
polyisoprene rubber, isobutylene isoprene rubber, acrylic rubber, ethylene-propylene rubber, 
ethylene propylene diene rubber, silicone rubber, a fluororubber, and high styrene rubber is 
desirable. 
[0006] 

In this invention, as for the Mooney viscosity (1+4,100 degree C of ML(s)) of the (A) elastomer, 
15 it is desirable that it is the range of 30-200, and disruptive strength gets worse, and less than 
by 30, on the other hand, if 200 is exceeded, workability will fall. Moreover, it is inferior to 
workability, and although it is not desirable, Mooney viscosity is lowered to 100 or less, and it 
can make it possible to be that extender oil and weight average molecular weight, such as 
aromatic series system process oil and naphthene process oil, add 150,000 or less liquefied 
polymer, and to use it satisfactory on processing, if Mooney viscosity (1+4,100 degree C of 
ML(s)) remains as it is also as for the polymer exceeding 150. Although it will not be restricted 
especially if it is the extender oil and the softener which are usually used for diene system 
rubber as extender oil used, the extender oil of a straight-mineral-oil system is used preferably. 
Generally, the extender oil of straight mineral oil is the mixture of aromatic series system oil, 
25 alicycle group system oil, and aliphatic series system oil, it is classified according to these 
amount rates with the aromatic series system, the alicycle group system, and the aliphatic 
series system, and anything can be used for it. Especially, a viscosity specific gravity constant 
(V. G.C. value) is desirable from the point of low hysteresis nature / wet skidding resistance, 
and the aromatic series system straight mineral oil (aroma tick oil) of 0.900-1.049 and the 
30 aliphatic series system straight mineral oil (naphthenic oil) of 0.800-0.899 are used. 

According to this invention, the oil exhibition elastomer which consists of the (A) elastomer 100 
weight section of this invention, and extender oil 5-50 weight sections is offered preferably 
[0007] 

In addition, the approach which is used about the usual solution polymerization method in the 
35 case of the polymerization reaction solution containing the (A) elastomer, For example, after 
adding a stabilizer etc. in the state of a solution, extender oil and weight average molecular 
weight, such as aromatic series system process oil and naphthene process oil, add 150,000 or 
less liquefied polymer (or solution of said liquefied polymer) if needed. An elastomer and a 
solvent can be separated and washed by the direct drying method or the steam stripping 
method, it can dry with a vacuum dryer, hot air drying equipment, a roll, etc., and the (A) 
elastomer for which this invention is used can be isolated. 
[0008] 

Next, although not limited especially about the class or the manufacture approach of the (B) 
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carbon nanotube which are used by this invention, it is formed from carbon and a diameter 
makes the shape of a tube to nano meter order. For example, the carbon nanotube obtained by 
the manufacture approach indicated by each official report, such as JP,6-157016A 
JP.6-280116A JP, 10-20381 OA and JP.1 1-1 1917.A, can be used. Although it is becoming 
5 general to use an arc discharge method, a laser evaporation method, a thermal decomposition 
method, the method of using plasma discharge, etc. are studied by composition of a carbon 
nanotube in recent years, and can also use the carbon nanotube obtained by those approaches 
for it. 
[0009] 

10 The carbon nanotube has the structure with which 6 angle mesh which a carbon atom 
constitutes was connected in the shape of a tube. As for the thing of one-sheet structure, the 
tube of 6 angle mesh is called a single Wall nanotube (it is hereafter called SWNT for short), and, 
on the other hand, what consists of tubes of multilayer 6 angle mesh is called the multi-wall 
nanotube (it is hereafter called MWNT for short). It is determined to some extent by a synthetic 

15 approach, conditions, etc. of what kind of structure a carbon nanotube is obtained. 
[0010] 

Although an amorphous carbon nano particle, fullerene, a metal nano particle, etc. are mixed in a 
carbon nanotube and coincidence as a by-product, these by-products may be contained in the 
product, but if the carbon nanotube of a high grade is used, in addition, a property will become 

20 good. Since it is meltable to organic solvents, such as toluene, hydrogen disulfide, benzene, and 
a chlorobenzene, fullerene can be extracted. Moreover, between the layers of a carbon 
nanotube, since it is narrower than between the layers of a carbon nano particle or a graphite 
piece, it is possible to use this, only for a nano particle and a graphite piece to form an 
intercalation compound selectively, to make them sinter at low temperature more, and to 

25 remove. Consumption of the nanotube by the part and combustion to which processing 
temperature became low can be suppressed by this, and recovery increases. 
[0011] 

Moreover, although based also on a generation method, a carbon nanotube is the ingredient of a 
high aspect ratio, and has the structure with which what was generated became entangled 

30 intricately in many cases. Although you may make it distribute by ultrasonic distribution etc., 
these may carry out grinding processing on condition that predetermined [desirable], and may 
process the die length of a carbon nanotube shorter than a generate time. Although the 
approach of grinding processing is not limited, the method of using the ball mill containing the 
water containing dry grinding methods, such as shear and trituration, or a surface active agent, 

35 an organic solvent, etc., a homogenizer, etc. is adopted. 
[0012] 

The (B) carbon nanotube used by this invention is not what was restricted to SWNT or MWNT. 
Furthermore, what contains a metal, or other inorganic substances and organic substance in a 
carbon nanotube, the thing with which carbon or other matter were filled up in the carbon 
40 nanotube, and a carbon nanotube can also use the thing of the shape of a coiled form (spiral) or 
fibril, and the other so-called nano fibers. Although the diameter and die length of a carbon 
nanotube are not limited, either, 1-20nm and tube die length have [the diameter of points, such 
as the ease of manufacture, and functional manifestation nature, to a carbon nanotube] the 
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range desirable [ moreover, ] of 50nm - 100 micrometers. 
[0013] 

Especially as a (B) carbon nanotube used for this invention, a sea urchin mold carbon nanotube 
is desirable. If this sea urchin mold carbon nanotube makes a rare earth metal a catalyst and 
5 arc discharge is performed, SWNT of a form like a sea urchin will be compounded. Since the 
long carbon nanotube compounded by Fe, nickel, Co, etc. is too long, it has the fault that 
dispersibility worsens. On the other hand, in the case of the sea urchin mold SWNT, die length 
is as short as 50-1 OOnm, and, for a straight elongation ****** reason, the effectiveness that 
reinforcement nature is high and the destructive strength of the elastomer constituent obtained 
10 is large is acquired by the radial to the above-mentioned (A) elastomer. 
[0014] 

(A) — the blending ratio of coal of - (B) component — the (A) elastomer 1 00 weight section — 
receiving — the (B) carbon nanotube — the 0.1 - 150 weight section — it is the 5 - 100 weight 
section preferably. Destructive strength is inferior in under the 0.1 weight section. On the other 
15 hand, if the 150 weight sections are exceeded, workability will get worse. 
[0015] 

In order to obtain the elastomer constituent of this invention, **1 When an elastomer is a latex 
system, the (B) carbon nanotube by blending both as drainage system dispersion liquid (A) 
Moreover, **2 (A) When an elastomer is a solution system, things can be obtained and carried 
20 out by blending both as dispersion liquid which distributed the (B) carbon nanotube to the 
solvent (dissolution). 
[0016] 

Namely, **1 (A) What is necessary is to mix natural rubber latex, and/or an 
emulsion-polymerization rubber solution and carbon nanotube drainage system dispersion liquid 
25 to homogeneity, and just to carry out co-coagulation of this mixed liquor subsequently, when an 
elastomer is a latex system. 

After using together water independent, an emulsrfier, or a dispersant and specifically carrying 
out preliminary mixing of the carbon nanotube by concentration five to 50% of the weight, 
homogeneity is distributed using churning equipments, such as a homogenizer, and it is made to 

30 slur. Subsequently, rubber latex is added and agitated into the above-mentioned carbon 
nanotube slurry liquid, and it mixes to homogeneity. Subsequently, into salt water of 1 - 20 % of 
the weight of concentration, the mixture of the above-mentioned carbon nanotube slurry and 
rubber latex is added gradually, and pH is adjusted to 4-7 using an acid. A congelation is filtered 
at wire gauze and a recovery polymer is washed if needed. Subsequently, this recovery polymer 

35 is dried for 1 to 10 hours using 70-1 20-degree C hot air drying equipment, and a co-coagulated 
substance is obtained. 
[0017] 

Moreover, **2 (A) What is necessary is to mix to homogeneity the elastomer and carbon 
nanotube dispersion liquid which were distributed to for example, the solution polymerization 
40 elastomer solution, the solvent, etc. (dissolution), and just to carry out desolventization of this 
mixed liquor subsequently, when an elastomer is a solution system. 

Homogeneity is distributed using churning equipments, such as a homogenizer, and a carbon 
nanotube is made to specifically slur, after using together an organic solvent, a water 
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independent, an emulsifier, or a dispersant and carrying out preliminary mixing at 5 - 50 % of the 
weight. Subsequently, a solution polymerization elastomer solution is added and agitated into 
the above-mentioned carbon nanotube slurry liquid, and it mixes to homogeneity. Then, 
stabilizers, such as 2,6-di-t-butyl-p-cresol, are added, it deliquors by steam stripping, rubber is 
dried with 1 00-1 20-degree-C hot calender roll, and a co-coagulated substance is obtained 
[0018] 

In addition, above-mentioned **1 - **2 In ******, a carbon nanotube may be the case where it 
is dissolving only not only in when distributing in the drainage system or the solvent system 
[0019] 

A vulcanizing agent can be used for the elastomer constituent of this invention in the range of 1 
- 6 weight section preferably [it is desirable and] to 0.5-10 weight section and a pan to the 
(A) elastomer 100 weight section. 
[0020] 

In addition to this as a vulcanizing agent, sulfur can be typically mentioned for a sulfur content 

compound, peroxide, etc. again. 

[0021] 

Moreover, it uses together with a vulcanizing agent and **** for amounts [vulcanization 
accelerators /, such as a sulfenamide system, a guanidine system, and a thiuram system,] as 
occasion demands is also good. Furthermore, **** for amounts [processing aid / a zinc white a 
vulcanization assistant, an antioxidant,] as occasion demands is also good 
[0022] 

Furthermore, the following compatibilizer can also be added at the time of kneading in order to 
raise further the workability amelioration at the time of kneading or a wet skidding property, low 
hysteresis-loss nature, and wear-resistant balance to the elastomer constituent of this 
invention. 

A desirable compatibilizer is an organic compound chosen from an epoxy group content 
compound, a carboxylic-acid compound, a carboxylate compound, a ketone compound, an ether 
compound, an aldehyde compound, and hydroxyl group-containing compound, or is a silicone 
compound chosen from an alkoxysilane compound, a siloxane compound, and an amino silane 
compound. 
[0023] 

The following compound is mentioned as an example of the organic compound of a 
compatibilizer. 

epoxy group content compound: — butyl glycidyl ether, diglycidyl ether, a propylene oxide, and 
neopentyl glycol — SIG — the RISHIJIRU ether, an epoxy resin, epoxidized soybean oil, 
epoxidation fatty acid ester, etc. 

Carboxylic-acid compound: An adipic acid, octylic acid, a methacrylic acid, etc. 

Carboxylate compound: Acrylic ester, acrylic-acid diethylene, ethyl methacrylate, alt.acetic 

ester, an ethyl acetoacetate, butyl acetate, isopropyl acetate, dimethyl carbonate, 

p-hydroxyphenylacetic acid, a polyester plasticizer, a stearin acid system plasticizer, etc. 

Ketone compound: Methylcyclohexanone, an acetylacetone, etc. 

Ether compound: Isopropyl ether, dibutyl ether, etc. 

Aldehyde compound: Undecylenic aldehyde, decyl aldehyde, a vanillin, 
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3,4-dimethoxybenzaldehyde, cuminaldehyde, etc. 

hydroxyl-group-containing-compound: — isopropyl alcohol, a butanol, an octanol, octanediol, 
ethylene glycol, methyl cyclohexanol, 2-mercaptoethanol, 3-methyl-3-methoxy-1-butanol, 
3-methyl-1,5-pentanediol, 1-OKUTA decanol, a diethylene glycol, a butylene glycol, and a jib — 
5 a CHIREN glycol, triethylene glycol, etc. 

Especially, an epoxy group content compound, an amino-group content compound, and hydroxyl 

group-containing compound are desirable. 

[0024] 

As the example of the silicone compound of a compatibilizer, 
10 Alkoxysilane compound: Trimethylmethoxysilane, trimethylethoxysilane, dimethyldimethoxysilane, 
methyl triethoxysilane, methyl triphenoxysilane, a tetra-ethoxy silane, methyldiethoxysilane, 
vinyltrimetoxysilane, etc., 

Siloxane compound: Dimethylsiloxane oligomer, silicone oil, amino denaturation silicone oil, 
epoxy denaturation silicone oil, carboxyl denaturation silicone oil, polyether denaturation silicone 
15 oil, alkyl denaturation silicone oil, higher-fatty-acid ester denaturation silicone oil, high-class 
alkoxy denaturation silicone oil, higher-fatty-acid content silicone oil, etc., 

Amino silane compound: Hexa methyl gardenia fruit RAZAN, a nona MECHIRUTORI silazane, an 
ANIRI trimethyl silane, bis(dimethylamino) dimethylsilane, bis(diethylamino) dimethylsilane, the 
triethyl amino silane of a silazane compound and bis(dimethylamino) dimethylsilane, etc. are 
20 desirable especially. 
[0025] 

Although the elastomer constituent of this invention can also be prepared by blending other 
additives and kneading on the following conditions as mentioned above after it uses (A) - (B) 
component as complex by co-coagulation or ***#**#*, further, it can mix as follows and it can 
25 also manufacture the (A) elastomer, the (B) carbon nanotube, other additives, etc. 

(1) The (A) component, the (B) component, the manufacture approach including the process 
which mixes other additives simultaneously. 

(2) The manufacture approach including the process which mixes the (A) component and the (B) 
component beforehand by the solid state, and the process which mixes other additives with the 

30 mixture. 
[0026] 

Under the present circumstances, 20-200 degrees C of each component can be prepared by 
kneading at the temperature of 20-180 degrees C preferably using kneading machines, such as 
a Banbury mixer. 

35 After cooling the obtained mixture, a vulcanizing agent, vulcanization accelerators, etc., such as 
sulfur, are further blended using a Banbury mixer or a roll mill, it vulcanizes at the temperature 
of 140-180 degrees C preferably, and 130-200 degrees C of the vulcanized rubber of an 
arbitration configuration, i.e., rubber goods, can be manufactured [after fabricating in a 
predetermined configuration]. 

40 [0027] 

The elastomer constituent of this invention can be used suitable for high performance tire 
applications and rubber vibration insulators, such as a tread, a sidewall, and a carcass, and can 
be used suitable also for the industrial supply of others, such as a belt, a hose, a rubber 
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vibration insulator, and footwear. 

[0028] 

[Example] 

Hereafter, although an example explains this invention still more concretely, this invention does 
5 not receive a limit at all according to these examples. 
[0029] 

In addition, various kinds of measurement in an example depended on the following approach. 
(1) Combined styrene content 
It asked by 270MHz1 H-NMR. 
10 (2) Mooney viscosity (1+4,100 degree C of ML(s)) 

JIS According to K6300, it asked at the temperature of 100 degrees C for rotor operating time 
4 minutes for L rotor, and preheating 1 minute. 
[0030] 
Example 1 

15 The water 200 weight section, the rosin acid soap 4.5 weight section, the butadiene 76.5 weight 
section, the styrene 23.5 weight section, and the t-dodecyl mercaptan 0.3 weight section were 
taught to the container for polymerizations which carried out the nitrogen purge. 
Then, the temperature of the container for polymerizations was set as 5 degrees C, the 
p-menthonaphtene hydroperoxide 0.1 weight section, the ethylenediaminetetraacetic acid 

20 sodium 0.07 weight section, the ferrous-sulfate 7 hydrate 0.05 weight section, and the sodium 
formaldehyde sulfoxylate 0.15 weight section were added as a radical polymerization initiator, 
and the polymerization was stopped. Subsequently, steam stripping recovered the unreacted 
monomer and the diene system rubber latex of 21 % of the weight of solid content 
concentration was obtained. 

25 Then, mixed the diene system rubber latex and the carbon nanotube slurry of 6 % of the weight 
of concentration so that a carbon nanotube might serve as 20 weight sections to the rubber 
100 weight section, made it solidify by the sulfuric acid and the sodium chloride, considered as 
crumb, it was made to dry with hot air drying equipment, and the rubber constituent A of table 1 
publication was obtained. 

30 [0031] 

According to the combination formula of a publication, 250 cc lab PURASUTO mill kneading 
machine is used for a table 2 using the obtained rubber constituent A. The rubber constituent A 
120g, 3g of zinc whites, 2g of stearin acid, 1g of antioxidants, After kneading 1.5g and a 
vulcanization accelerator D by 1g and kneading 1.5g of sulfur at 70 degrees C for wax 1g and a 
35 vulcanization accelerator CZ for 1 minute, according to the following, physical-properties 
assessment of vulcanized rubber was performed using the vulcanizate which performed 
vulcanization for 30 minutes at 145 degrees C. 
[0032] 

<Physicahproperties assessment of vulcanized rubber> 
40 (b) Tensile strength (300% modulus), TB, EB 

Tensile strength (300% modulus) is JIS. It measured according to K6301 . 

It expresses as a characteristic, and tensile strength is so large that a numeric value is large, 
and a destructive property is good. 
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TB and EB are also JIS. ft measured according to K6301. 
(b) 50-degree-C rebounding 

JIS It measured according to K6301 . In addition, it measured at 50 degrees C. It becomes high 
febrility, so that this numeric value is small. 
5 [0033] 

Example 2 

EP21 made from JSR Dissolved 200g in 11. of cyclohexanes, mixed the carbon nanotube slurry 
of 6 % of the weight of concentration so that a carbon nanotube might serve as 40 weight 
sections by solid content conversion to the rubber 100 weight section, and performed steam 
10 stripping, it was made to dry with hot air drying equipment, and the rubber constituent B of 
table 1 publication was obtained. 

After kneading at 100 degrees C with 250 cc lab PURASUTO mill kneading machine for 4 
minutes according to the combination formula of a publication using the rubber constituent B to 
a table 2, various measurement was performed using the vulcanizate which performed 
15 vulcanization for 10 minutes at 170 degrees C. 
[0034] 
Example 3 

Except having carried out 40 weight sections mixing of the Idemitsu Kosan Diana process 
PW380 by mixing a carbon nanotube slurry so that a carbon nanotube may serve as 80 weight 

20 sections by solid content conversion to the rubber 100 weight section, it carried out like the 
example 2 and the rubber constituent C of table 1 publication was obtained. 
After kneading at 100 degrees C with 250 cc lab PURASUTO mill kneading machine for 4 
minutes according to the combination formula of a publication using the rubber constituent C to 
a table 2, various measurement was performed using the vulcanizate which performed 

25 vulcanization for 10 minutes at 170 degrees C. 
[0035] 

The example 1 of a comparison 

Except that a carbon nanotube slurry is replaced with the diamond black H slurry which is a 
commercial item and it was made for a tire black H slurry to serve as 35 weight sections by 
30 solid content conversion to the rubber 100 weight section, it carried out like the example 1 and 
the rubber constituent D was obtained. 

After kneading at 100 degrees C with 250 cc lab PURASUTO mill kneading machine for 4 
minutes according to the combination formula of a publication using the rubber constituent D to 
a table 2, various measurement was performed using the vulcanizate which performed 
35 vulcanization for 30 minutes at 145 degrees C. 
[0036] 

The example 2 of a comparison 

Except that a carbon nanotube slurry is replaced with the diamond black H slurry which is a 
commercial item and it was made for a tire black H slurry to serve as 80 weight sections by 
40 solid content conversion to the rubber 100 weight section, it carried out like the example 2 and 
the rubber constituent E was obtained. 

After kneading at 100 degrees C with 250 cc lab PURASUTO mill kneading machine for 4 
minutes according to the combination formula of a publication using the rubber constituent E to 
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a table 2, various measurement was performed using the vulcanizate which performed 
vulcanization for 10 minutes at 170 degrees C. 

In addition, both the example and the example of a comparison of kneading workability and roll 
workability were good. 
5 [0037] 

[A table 1] 



10 [0038] 

*1) Combined styrene content = 24 % of the weight 
*2) Product made from JSR "EP21" 
*3) Mitsubishi Chemical make "Diamond black H" 
*4) Idemitsu Kosan make "Diana process PW380" 
15 [0039] 

[A table 2] 



20 [0040] 

A combination chemical shows number of copies to the rubber 100 weight section. 
*5) Ouchi Shinko Chemical industrial company make, a trade name "NOKURAKKU 810NA" 
*6) Ouchi Shinko Chemical industrial company make, a trade name "Selected Special Wax" 
*7) Ouchi Shinko Chemical industrial company make, a trade name "Nocceler CZ" 
25 *8) Ouchi Shinko Chemical industrial company make, a trade name "Nocceler D" 
*9) Nippon Oil & Fats Co., Ltd. make "Park Mill D-40" 
[0041] 

The comparison of an example 1 and the example 1 of a comparison and the comparison of 
examples 2 and 3 and the example 2 of a comparison show that the vulcanized rubber 
30 containing a carbon nanotube is excellent in a destructive property, and high febrility is shown. 
[0042] 

[Effect of the Invention] 

While the elastomer constituent of this invention is excellent in workability, when it vulcanizes 
and is made into vulcanized rubber, it is excellent in the balance of high febrility and disruptive 
35 strength, and useful as high-damping materials, such as a rubber vibration insulator besides 
various rubber applications, for example, various tire ingredients, especially the charge of tread 
lumber of a high performance tire. 
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